Expression and structural characterization of anti-T-antigen single-chain antibodies (scFvs) and analysis of their binding to T-antigen by surface plasmon resonance and NMR spectroscopy.
T-antigen (Galβ1-3GalNAcα-1-Ser/Thr), also known as Thomsen-Friedenreich antigen (TF antigen), is an oncofetal antigen commonly found in cancerous tissues. Availability of anti-T-antigen human antibodies could lead to the development of cancer diagnostics and therapeutics. Four groups of single-chain variable fragment (scFv) genes were previously isolated from a phage library (Matsumoto-Takasaki et al. (2009) Isolation and characterization of anti-T-antigen single chain antibodies from a phage library. BioSci Trends 3:87-95.). Here, four anti-T-antigen scFv genes belonging to Group 1-4 were expressed and produced in a Drosophila S2 cell expression system. ELISA and surface plasmon resonance (SPR) analyses confirmed the binding activity of 1E8 scFv protein to various T-antigen presenting conjugates. NMR experiments provided evidence of the folded nature of the 1E8 scFv protein. ScFv-ligand contact was identified by STD NMR, indicating that the galactose unit of T-antigen at the non-reducing end was primarily recognized by 1E8 scFv. This thus provides direct evidence of T-antigen specificity.